Here, f«. and f_ are the frequencies at the locations of the peak spectral pairs in the Doppler return spectra, X is the wavelength of the Bragg resonant wave (X = 3 m for the VHF mode of OSCR operation), and 6 in the angle made between an OSCR cell and the boresite of the OSCR array.
Suppose that the true mean ahead velocity U T is given by U = U+bU, where the velocity error bU is caused by GPS errors.
Similarly, suppose that the true athwartship velocity V T is given by v = V+bV. Substituting these relations for U T and V T into equation (1), the relationship between the extracted radial current and the true radial current u lT is found as
The elective of our research was to develop algorithms to best estim« tU and 5V and, hence, to minimize GPS errors in the radial currents determined using VHF radar from a moving ship.
Technical Accomplishments test estimates of 5U and bV are determined, theoretically, by a least-square, procedure. That is, *U and *V are evaluated to minima the residual between the measured flow field and the reputation of the swirl flow field. From equation (2) and the "true" radial current is given by
In the second case, we have taken the ratio of the velocity errors as equal to the ratio of the measured velocities; that is, The plus or minus sign is taken as that one which provides the smallest value for T when bU is back-substituted in equation (3).
Equations (4) and (5) have been applied to each set of radial current data obtained during the OSCR shipboard experiment. We have found that the reduction in the perceived circulation due to GPS errors in the ship position measurements is less than 20% for each case. One possible reason for this failure to reduce the extraneous swirl is the nature of the constraints employed between bV and bU. A second possible reason is the inherent noisiness of the OSCR radial current data in low current situations.
Significance of Accomplishments
We have shown that it is not possible to reduce the perceived circulation in radial currents due to GPS errors in the ship position measurements by simple least-squares algorithms. The utility of a shipboard based OSCR for measuring ocean surface currents depends, hence, on more accurate techniques for measuring the ship's position. Such improved accuracy can be accomplished by using military or differential GPS systems as opposed to the civilian system employed in our experiments.
